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L. B. Weeks Health-Physics

ASSAY OF FISSION PROICUCT CONTAMINATION IN
THE MUD OF THE WHITE OAK DRAINAGE SYSTRM

P ———

Samples have beem taken over the past year of the ewrfase fiseion —— ———lizm
product contamination of the mad {n the Waite ogklercek draimage system

ofgm of mad, It wves
ore, an essay of
ROV been made and

fram Cliston Laborataries, fisdiag as higk as 10
desired to know the extemt of this costamimatiom;
the mud for total astivity, depth and area covered

te hersvith prosemted,
White Oak Creek m&smu.

the Settling Pomd whers the overflow of this pomd ent the White Oak
Croek, From here it flovs alomg the £

k00 feot. The cowrse of the stren
& dike (upper dike) plsced acroe
into & flat meadow about 2000
o ths map,

% swiamambasshm-
3 large arey, a large amount of -

filte and settl takss lae Rere And the ares is hi contaminnted,

ring ing P ealy vl
At the end of the mars re rond  (intermetidate pomd) of dout
1.2 acres in ares foret M, The ective mud washed down from
the marsh and activiyy has & ehance to settle in tkis pomd

Overflow of enters the stresm bed emd continues to
Vhite Oak It ate The downstream part of the lake, south
of the mntmdtrn-mamurmthohb,uxannMp
bank and of the ive ares 1s coversd by water at all times; however,
the north of troes is a very flat walley and a large arsa of mud
flats is dur presont mormsl aad low vater periode. Previously
the dam 14 at 8/higher lovel and this seotion was covered vith vater,

The overflow of the lake flows under the roed apd at lov vater times follows
the stream Bed to the Clinch River (see detailed map). Durimg the time the
nteruhiuhunnahwhbythwammm, the area below the
White Ock Dam is yart of the Watts Bar reservoir aad water covers the aree

indicated om the map. Low levels of activity wers moted 1in this area,

A survey of the drainsge system vith a portable coumter found that a larger
part of the contaminatiom was located in four areas, namsly - the marsh,
intormediate pond, White Oak Lake mud flats and White Oak Lake, The smllest
of the four, the inmtermediate pomd, was assayed first sad wes used in deter.
mining the procedures for the remnining three areas,
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Btratificatiom

‘ Preliminary surveys of the depth of activity were made to facilitate in - ST
taking samples to the proper depth, This vas carried out for both the
intermediaie pond end the lake by taking cores and sampling the cores at
various depths, The results of the stratification of activity (attached)
shoved that the major portion of the activity in the intermediate pond was
confined to the top 8” and tkat in the lake was in the upper 4“, except in
the chamnel., It is assumed that the activity found below 8" in the interme-
diate pond was due to contaminatiom of the sample from the top portion of
the eore., ILater similar samples were taken in the marsh segtion, finding
contamination below 12" at sawe points, Pointe were found in the mud flats
during sampling vhere the semples had to be tekan 6" deep,

Area Survey

The contaminated area was determined to be withim the
mark and a stadia survey vas made of the abdove fourls
below the dam epillway, which was sligatly amins
of those areas are attached. From these arbay 2 eye
& composite map of the drainage system was prepared,

Sampling

It vas found that core samples cg
be destroyed and the comtamimatiq
is shown by the results oa two

. -at random:

visible high water
°e8, plus the aree
8d, The detail meps

¢ and & USC & GS wep,

A saapler inside Gagior vas used in taking the cores of the mud,
From the rage curie contont per gram, after mixing, and total veight of
the core,/ the ocurie ¢ore was determined. An average dry core veight

iate pond assay but it was found mppe accurste amd

conteat computed for esch core,

Seapling points were arranged to give a rendcm distribution® and were located
in the field with a transet amd etadia rod, 8:mpling points are shown on the
detail maps. Zero samples were takXen from ths bottom of e2ch core to make
sure that all the active strata was being senplel, '

* Correct ion made for proximity of samples 1, 2, 3, b, 7, and 8, (Lake)

The samplos arc desiguated as followss M for marsh, P for pond, MF for mud
. flate of the lake, L for the lake bottom samples and S for the semples below
the spillug - 2.
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Counting

From each mixed core two samples of from 2 to 5 grems were takem at random . <
for counting, Im additiom to glving more asccurate results, the two samples =
served a8 a check on the thoroughness of the mixing. %hese samples vere

then counted on the secomd shelf of & stamdard counter for which the geometry
(2bout ¥,5%) was kmown, From this comnt and & correction for self-adearption®,

the curie content per gram was determinsd,

Dus to the large number of samples taken, the counting was limited to tem
minutes maximus per sample, even though the sample counted only a fev counts
por mimud , JFor ths more active samples, i,e. 1000 c/m, a total of approx-
imately 10,000 counts was used in determinimg the length of counting,

Distribution of Coatemipation -~

The following distributiom of fission product com
mud of the White Oak Irainsge System.

Av, Total
Activity-curies

Marsh 466,000 k2,7
Intermediate Pond 52,300 - . L 3
White Cak Iake mud flats 680,000 14,9
White Osk leke (south ’

‘ of trees across lake) 750,000 6.8
Area belov Spillway 300,000 3

Total,,.69.3
than that shown for each sample

s stream, only a emsll amount of comtsmimation
therefore can be neglected in arriving at the
. ' poBited om the banks of the creek and msadows
)6 intermediate amd the lake wae estimated to be not mors than

f myldered negligible in comparisoa with the other arees.

he /individual sample results finds wide wariations but it
pS) can be explaimed vhen compared to the terrain, Two

of {s—atové are points 6, 7, and 8 in the marsh section, and points
L-9 and L-1k, ¥he high reading of 7 and 8 are dus to the mud settling in this
point vhem the water is held above ths dike,vhile point 6 1s in the stream vhere
continval washing takes place, The latter case where a marked drop is moted inm
d lake samples is caused by the agitatiom of the water by & stream entering
at this point,

Although there are wide variatioms of individual samples, especially in the
marsh sectiom, it is believed by the writer that the average of these ramiom
samples gives a fair average ofthe total contaminmatiom presemt, Aversges of
samples in & givem cross-section of the areas show vory consistent results,
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INTERMEDIATR POND

STRATIFICATION

-:j-

From top Semple Bo. - 4 ofpn

of core (in) 1 2 b 5
0 B,10020°7  &,K1x1070  2,73210°2  1,08220°2  7,63x10°3
1 3,190102  3,50x10°2  3,90x20% 6,531072  s.8kx10-3
2 7.59x10"3  8,89x10"3 o . 1.93x10°2  9,36x10-3
b 6.98x10"2 0 1,78x10"%  8,52x10°3 0
6 2,09710~* 0 0 2,66x10" 0
8, 0 0 o 2,68x10~4
9.5 5026I10‘
io ° .\
12 1.28x10"
1k ]
16 0

Sample Approximate location
1 Southeast corner - betwesn
2 Southeast ¢orner - on baf
3 90* morth of sample §2
k Rortheast cormer
5 Southeast corner

LAKE SAMPLES

Distance

from top

of core (im.) 2 6
0 1.03x10°2  1,20x10~2
2,0 1,88x10"5  1.k3x10°2
3.0
k.0 0 0

. 0 0

*
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Approximate location

About L-T7 im chammel

Adbout 1.12
About L.22
About 1.28

Between 13k and 1,38

About MF-23
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Approx. Crogs.wection ' Approx. Crofds-section
Sample Depth Ac/eq.ft,  Averege gample  Depth /4c/-ql.rt. Average
ye ‘ F
%1 i 5,8 112,5 N2k 5 16.8
B-2 181,1 d M-25 8 307.0 v 104-%
!‘26 &' 505 !
X-3 28.3
nh 15.0 1273 W27 73" 16,1
5 9 & 12" 338,7% M-28 8" 356,6 195.7
. u_29 *
»-6 o 1.7 M-30
x- 12" 393.0 219.6 '
- 9" 26k,0 E-31
, N-32
"9 96'7 ,‘8.5 .
K-10 1" 19.9 M-33
-1 9" 302.0
PRTI L 39,2
N-13 9" 37.1 20,2
N-1% 63" 85.7
‘ %15 éi 149,0
K16 10" . 1247 \ 15,6
M-17 k& 23,2 11k,6 2
1.7 53
%18 1k1.6 : 1.0
%19 g;& b0,3 ‘
N-20 5w Kt 1.0
6.9
N-21 63" AN
N2 1272 323, 8
w23 64" - 5e

Av, 91.5% c/sq.ft
Ares &64‘00 8q.ft,
Total curies = k2,7

#Ave, of tvo samples




Sample : AVe uc/em
P-1 9.7 x 1070
P-2 3,28 x 1077
P-3 1.2% x 10°
P-k 5,07 x 1077
P-5 S 9,75 x 10~
p-6 5,91 1 1072
P-7 7.31 x 1072
P-8 1,02 x 1072
P-9 4,35 x 10~2
P-10q %.57 x 1072
AY. 7.2 x 1077

Av. Wt, 265 gm,

Av, Activity/oore = 1.91 # ¢
Ares - 52,600 sq.ft,

Total curies = §,6

WEITE OAK IAXE WUD

ADPProxe Cro8asgec Approx, Crogs-sectiom
Sample Depth /m/sq.ft. Av Depth  ,c/eq.ft. Average
e -
NF-1 6" ‘81,1 6" 7.1
24,2 6" .2 . 19.6




S.EIORET

WEITE OAK LAXE

.,_&;ﬂ

ADDTOX, Crogaasection Approx, Croge<¥eotion

Semple Depth /Qc aq.ft. Awrago Semple Depth Ac/ﬂ.ft. Average
11 g 5.8 8.9
I-2 ke 1.9 k.9 5.7
-3 3" 9.9 3e3
-4 e 8.k
I-5 b 9.7 8.5
1-6 h» 8.5 8.9 8.k
L-7 0.6 7.8
I..S 109
1-9 10,0 1.8

9.8
1-10 b 1.6 1.1 77
L-}1 h» 4,3 h,0 7.0 '
1~12 k0
-13 3.2 3‘6

3.T
L-14 5" 8.6 16,8 1L.b
1-15 5% 16.% 1h.b 10,2
1-16 18,3

1,
L-l? e hol 5‘2
1-18 5" 10,0 1. 1.9
. L_19 5w 8.5 15011-
1-20 53" 12
-2 5" .
L-22 53 1
1-23 ¢
A¥. 805
Avree TY,
Total 6.8
° o,
ﬂ‘h.s aocm;ﬂeA b ﬁmﬁa
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& ;(:';;."-17-41;;{- .
, '(‘k -.‘ :
® AREA BELOV SPILLVAY SAMPLES E OR
. Approx, Crogsesection E T
Mh ”ptk IN/IQ.“. A‘nge -
/ - ~e.. e . T

8-1 3" 215 215 e
8.2 z. 0 "o61 %%«;
83 523
8-k L4 ‘2,06
8-5 3® 30% 1.8}
8-6 5" Oﬁ}
8- xw .89
8- 3= .92
8-9 2,87 1.20
§-11
s-12
5-13
S-1h
S-15
8-16

@ 817
s-18
819
8-20
8-21
S.22
8-23%
AT- - I.Oh
Area 500’ 8Q. ft.
Total curles = ,3
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